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ABSTRACT
CRITICAL REVIEW OF ELEMENTARY SCHOOL DESIGN
MAY 2011
AMY LYNN COLE, B.S., ALFRED STATE COLLEGE
M.S, UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Kathleen Lugosch

This compilation is an in depth analysis of two elementary schools: Candor
Elementary School located in Candor, New York and Fort River Elementary School
located in Amherst, Massachusetts. These two schools show the similarities and
differences between a 'factory model' or double loaded corridor with an open plan school
converted into individual classrooms. These schools are analyzed both at the macro
(entire school building) and at the micro (individual classroom) level.
To optimally design an elementary school, the designer needs to be thoroughly
aware of the past and current conditions. This understanding will bridge the gap between
the teaching methodologies and the teaching environment.
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CHAPTER 1
INTRODUCTION
An elementary school is a staple in the community, the heart of their childhood,
and the start of many lasting friendships. Elementary school design needs to consider that
approximately one in five people out of the total population have direct daily interaction. 1
This number includes the student population, faculty, support staff, and volunteers. This
statistic shows that a school is not only a place for students, but it becomes a place for
everyone.
History of School Buildings
School building design has evolved over time. The first historical development of
school buildings can be traced back to the Hellenistic Era. During this time, churches in
Italy, France, Germany, and England were transformed into grammar schools. During the
Post-Civil War Era school buildings were classified as, “simply shelters in which pupils
and teachers might come together.” They were described as taking “no account of its
nature or various functions. The solution adopted was nothing but an addition of
classrooms, one exactly like the others.” Finally in the twentieth century, architects
became an integral part in school designs and became recognized as architectural works
of art. 2
The first American schoolhouses were built between 1806 to 1840, following the
British Model. The British Model comprised of one room 50 x 100 feet. The evolution of

1

National Center for Education Statistics. (2009). Digest of Education Statistics 2008.
Institute of Education Sciences, US Department of Education. Jessup, MD: US
Department of Education.
2
Ortiz, F. I. (1994). Schoolhousing: Planning and Designing Educational Facilities.
Albany, NY, USA: State University of New York Press.
1

the British Model was The Quincy School in 1847. This Bostonian model introduced
multiple classroom under one roof. This was the standard for years to come and became
the precursor to the double sided corridor many of us are familiar with. It was described
as “a collection of boxes” or the “egg-crate” arrangement. New ideas about the formation
of schools emerged in the latter half of the 1800s. During this time, the school building
became an extension of parental education: it provided the child with security and
intimacy similar to that would have be found in a home. A belief was created that the
environment of both the school and the home form a vital part in the child’s education 3.
In response, school buildings started to increase in size and started in include other
amenities.
The Kalamazoo Court decision of 1874, radically changed the design of the
school building. It stated that communities were mandated to publicly fund schools.
During this time, the creation of cupolas, parapet walls, high ceilings, excessive
ornamentation, and central fan heating systems were introduced to school structures. The
federal government stepped became involved in 1933 and 1937 through the Public Works
Administration. State governments started becoming involved between 1937 and 1947. 4
This shift from private funds to public funds was a blessing for these schools at the time,
giving them the extra money to transform the school building into an icon for the
community. Currently being publicly funded has created schools that seem to be
struggling financially. School building officials only see the building as a protective

3

Ortiz, F. I. (1994). Schoolhousing: Planning and Designing Educational
Facilities. Albany, NY, USA: State University of New York Press.
4
Ortiz, F. I. (1994). Schoolhousing: Planning and Designing Educational
Facilities. Albany, NY, USA: State University of New York Press.
2

device against the weather, but it is integral in many aspects of the entire learning
experience.
School designs started to slowly change form in the 1950s when the field of
studying child development became popular. This was a time where they tried to
understand how children learn and how they grow physically, mentally, and socially.
This new research had profound effects upon school programs and design. 5 By
the1960s, the new research lead to open spaces, flexible scheduling, carpeting, air
conditioning, movable walls, pods, and team teaching.
Factory Model vs. Open Plan
This thesis will analyze the current conditions of two schools: the factory model
and the open-plan.
Dudek in Architecture of Schools: The New Learning Environment. summarizes
his opinions in the differences these organizational patterns:
"People who 'live in a mess' or a 'constant state of confusion' are those who fail to
classify activities and artifacts according to a uniform, consistent or predictable spatial
plan, At the opposite end of the scale is the assembly line, a precise organization of
objects in time and space. 6"

5

Engelhardt, N. L., Engelhardt, J. N., & Leggett, S. (1953). Planning Elementary School
Buildings. New York: F.W. Dodge Corporation.
6

Dudek, M. (2000). Architecture of Schools: The New Learning Envirionments. Great
Britain: Architectural Press.

3

Factory Model
Many of the existing structures are built based on the 'factory model' of
organizing classrooms. This was used as an economical way to conserve resources in
order to build school quickly and efficiently. The 'factory model' can be seen in a various
configurations, however they all follow the same design principal. This is shown in
Figure 1: Example of Factory Model. They are comprised of rectangular boxes
flanking a hallway.

Figure 1: Example of Factory Model
SOURCE: Author. Created January 2011

Due to pressures to decrease circulation space, or un-programmed space, lead to
the double loaded corridor with classrooms on either side, creating an ‘egg-crate’
configuration.
Many schools built before the 1950s, were based on the concept of the child
coming to the classroom as an ‘empty vessel’ just waiting for information to be presented

4

in order to fill his knowledge. By having the teacher only teach and not facilitate, this
leads to the students not interacting with each other. The design reflects these limitations
by not providing break off areas for small or large group work.
Even though the structural framework of these classrooms remain, the teaching
methodologies have evolved, shifting some focus on teamwork and integrating material
with hands-on learning. This is creating a non-optimized learning environment.
Open Plan
The open plan classroom provides the lack of formal structure which facilitates
informal and flexible learning to naturally occur. An example of an open plan layout can
be seen in Figure 2: Example of Open Plan School. Rintoul and Thorne in 1975 state
“Open plan design is intended to ‘help teachers plan their work in accordance with the
modern trends in primary education,’ to allow them to ‘experiment and innovate’ with
such practices as the integrated day, team teaching, and vertical grouping. 7”

7

Bennett, N., Andreae, J., Hegarty, P., & Wade, B. (1980). Open Plan Schools:
Teaching, Curriculum, Design. In N. P. Council. Atlantic Highlands, NJ: Humanities
Press Inc.
5

Figure 2: Example of Open Plan School
SOURCE: Author. Created May 2011. Based on existing drawing 8

The open plan classroom has roots in the Montessori Method. In 1949, Marie
Montessori stated that the environment is “in which all the objects are attuned to the
child’s developmental needs.” The chief advantage of the Montessori methods was that
they enable the children to work independently in the same room as others at the same
time. 9 The Montessori Method has roots in the idea that the child is their own director

8

Bennett, N., Andreae, J., Hegarty, P., & Wade, B. (1980). Open Plan Schools:
Teaching, Curriculum, Design. In N. P. Council. Atlantic Highlands, NJ: Humanities
Press Inc.
9
Bennett, N., Andreae, J., Hegarty, P., & Wade, B. (1980). Open Plan Schools:
Teaching, Curriculum, Design. In N. P. Council. Atlantic Highlands, NJ: Humanities
Press Inc.
6

and chooser, however the facilitator still will lead the child in one overall path. The
emphasis is based on their personal experience and growth through the directed activities.
The child is learning and mastering at their own pace, however the teacher is
simultaneously rigid in the methodologies that they have to follow. The open plan
classroom expected the use of self-directed methodologies, however they were not
mandatory and eventually led to a disconnect between the physical environment and the
teaching methodology, leaving the children at the disadvantage for leaning.
The open plan school was being built without a complete analysis of the current
teaching practices. It is said that between the periods of 1967-69 more than half of all
new construction across 43 states had open-plan designs 10. Observations of the use of the
open plan were mixed; very few classrooms were used to their full potential over a long
period of time. Some teachers were hesitant to expand beyond their territory, thus created
their own boundaries using bookshelves and blackboards. To them, walls provided a
sense of enclosure and security; therefore without these boundaries, it produced anxiety
and chaos with the various simultaneous activities and noise levels. This is highly
disadvantages to English as Second Language learners or with children with learning
disabilities such as ADD. Today there is a trend to continue to use the open plan
classroom as a more traditional classroom, thus not being optimal for either the student or
the teacher.

10

Bennett, N., Andreae, J., Hegarty, P., & Wade, B. (1980). Open Plan Schools:
Teaching, Curriculum, Design. In N. P. Council. Atlantic Highlands, NJ: Humanities
Press Inc.
7

Rethinking the Classroom
Schools are starting to incorporate some of the strengths presented in the open
plan classroom. There has been a continued push for the student to become an active
learner, not merely a passive absorber of material. Every student is unique, and therefore
learns and absorbs material each in their own way. Schools and school designers have
started to use flexible furniture to adapt to the needs of the students. This leads to quick
arrangements of classroom furniture to create either class/group/individual learning
experiences. There is the incorporation of additional amenities in the classroom. Some of
these amenities include: sinks, toilets, hard seating, soft seating, music or art stations,
dramatic play areas, computer areas, napping areas, or a reading area. There is a constant
pressure to teach the prescribed material for standardized tests, but they also need to
'teach' social and emotional lessons. This can lead to an overcrowded or chaotic
classroom.
The classroom environment should become an equal partner in the optimal
learning experience. There should be a correlation of the learning environment to the
teaching environment. When redesigning the elementary school the past, current, and the
future correlation of the classroom and teaching pedagogies need to be taken into
account.
Investigational Study
In order to experience the current conditions of elementary schools, a study was
created to analyze these conditions. The study had two sections, each containing two
parts. The first section was to examine the entire school building, while the second
section was designed to examine individual classrooms. To gain deeper

8

understanding, a questionnaire was distributed to the principals and the teachers of the
observed classrooms. This study was approved by the University of Massachusetts
Institutional Review Board with the Certification of Human Subjects Approval. All of the
approved documents can be seen in Appendix B.
The questionnaire provided the personal insight to the thoughts behind some
current teachers. These responses can be seen in Appendix C. It is important to note that
the responses are not separated between the two schools but rather grouped together by
questions. Although the physical environmental constraints do play an important role in
the learning environment, similar teaching methodologies and pedagogies act as an
universal language.

9

CHAPTER 2
SELECTED ELEMENTARY SCHOOLS
The two elementary schools chosen to examine closely are Candor Elementary
School located in Candor, New York and Fort River Elementary School located in
Amherst, Massachusetts. These schools were chosen to help show the similarities and
differences between the traditional double loaded corridor and an open plan school
layout. Both of these schools are statistically comparable, which will be examined at
depth later on.
Both of these schools are located in areas that have prominent higher education
nearby. This creates an atmosphere that is welcoming to student teachers and new
methodologies in teaching. The location of the towns are visible in Figure 3: Location
Map, where the blue star is showing the location of Candor, New York and the red star is
showing the location of Amherst, Massachusetts. Some of the colleges/universities
surrounding Candor, New York are Ithaca College - 15 miles, Cornell University - 17
miles, SUNY at Binghamton - 25 miles, SUNY College at Cortland - 29 miles, and
Elmira College - 36 miles. Amherst, Massachusetts is located in the heart of the Five
Colleges Incorporated 11 which include University of Massachusetts at Amherst - 0 miles,
Amherst College - 0 miles, Hampshire College - 0 miles, Smith College - 8 miles, and
Mount Holyoke - 11 miles. Due to the close proximity, Fort River Elementary School has
a stronger connection to these colleges. Many of the teachers and staff are alumnus from
one of these colleges/universities strengthening this connection.

11

http://www.fivecolleges.edu/
10

Candor Elementary School
Candor Elementary School is located in Candor, New York. Its location
shown as a blue star as seen in Location Map (Figure 3). Candor, New York is located in

Figure 3: Location Map
SOURCE: Author. Created April 2011

the Southern Tier, roughly equidistance from Ithaca -20 miles , Binghamton -35 miles,
and Elmira - 35 miles. In 2000 the Town of Candor had a population of 5,317 spread over
94.54 square miles. In 2000 the Village of Candor had a population of 855 spread over

11

0.44 square miles. 12 The Village of Candor is shown in Figure 4: Candor, NY Heart of
Downtown. The yellow roads represent the main roads in downtown Candor, they are
also the approximate boundaries of the village creating a 2 mile loop, the pink
highlighted area represents the "Heart of Downtown." Some of the amenities include a
grocery market, bank, post office, ambulance garage, doctor's office, dentist, laundry mat,
insurance office, churches, bar/restaurant, and access to the schools.

Figure 4: Candor, NY Heart of Downtown
SOURCE: Author. Created April 2011

The entire Candor Central School complex is highlighted, showing the
prominence of the school in relation to the community. The High School is the first
school seen from the entrance and Main Street. This has been the location of the Candor
Central School since 1868. There was a fire in 1909 where the entire structure had to be
rebuilt. It is that structure, the high school is built and expanded upon. Further down the
12

http://www.candorny.us/
12

entrance road is the Elementary School. The school yards and building are hidden behind
the row of houses on Main Street.. The original elementary school structure was built in
1957 for a price of $411,000.00. 13 Since the original construction, there were major
renovations and additions added in 1996 and 2003. The 1996 renovations included
adding the Northwestern wing to enclose the large rectangular courtyard, and the
renovation to the gymnasium, cafeteria, and library. In 2003, the most Eastern wing and
the multi-purpose room was added allowing overflow space from both the cafeteria and
the gymnasium. The track and football/soccer fields were constructed, while the baseball
and softball fields were updated. The total square footage of the elementary school is
approximately 92,700.
The elementary school is situated contextual so the primary mode of
transportation is vehicular rather than from bicycles or pedestrians. Only less than 7% of
the students do not ride the bus on a daily basis. An aerial of the school complex can be
seen in Figure 5: Candor Central School Aerial. This shows the exterior circulation
patterns. Both the high school and the elementary school use the same vehicular egress.
Upon arrival there is a sign designated whether to use the exterior loop (bus only) or the
inner loop (drop off/pick up) and where to park, as seen in Figure 6: Candor Elementary
Exterior & Entry. As a visitor, it was clear and easy to follow. The pedestrians use a
sidewalk which connects the high school to the elementary school starting from a
crosswalk which joins the green grassy area, which finally leads to Main Street.
There are three entryways visible, each with varying degrees of prominence,
however only one of these entryways unlocked during school hours. The correct entry

13

http://www.candor.org/Amos/Amos_Attic_Candor_School.htm
13

can be indentified through hierarchy with use of columns and a triangular pediment. After
the first set of double doors you are stopped at the security station to obtain a name
badge, directions, and finally buzzed through the second set of doors. There is a picture in
Figure 6: Candor Elementary Exterior & Entry which shows the security checkpoint
located in-between the sets of doors. The entire process seemed well coordinated and
alleviated some of the pressures previously placed on the office secretary. As a visitor,
the entire set up was smooth. The faculty and administration have welcomed the change.

Figure 5: Candor Central School Aerial
SOURCE: www.bing.com/maps. Accessed April 2011

14

Figure 6: Candor Elementary Exterior & Entry
SOURCE: Author. Created April 2011
15

Fort River (Amherst) Elementary School
Fort River Elementary School is located in Amherst, Massachusetts. Its location is
shown as a red star as seen in Figure 3: Location Map. Amherst, Massachusetts is located
in the Pioneer Valley, roughly 18 miles from Greenfield, 23 miles from Springfield and
87 miles from Boston. In 2010 the Town of Amherst had a population of 37,819 spread
over 27.7 square miles. 14 The Village of Amherst is shown in Figure 7: Amherst, MA
Heart of Downtown. The yellow roads represent the main roads in downtown Amherst.
The pink highlighted area represents the "Heart of Downtown." Since Amherst,
Massachusetts is a college town, the downtown is filled with numerous stores,
restaurants, bars, as well as the typical downtown amenities. Due to the size of Amherst
there are currently four elementary schools, all ranging from kindergarten through sixth
grade. There is also a middle school and a high school. 15 These schools are spaced
throughout the town of Amherst.

Figure 7: Amherst, MA Heart of Downtown
SOURCE: Author. Created April 2011
14
15

http://www.amherstma.gov/index.aspx?nid=319
http://www.arps.org/welcome
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The entire Fort River School complex is highlighted, showing the relationship of
the school in relation to the community and downtown. It is located in a more residential
area but still maintains strong connections to Downtown. Fort River was built in 1973,
with no major renovations since. The partitions between the classrooms were installed in
the mid 1980s, this will be examined in depth later. The square footage of Fort River is
approximately 67,500.

Figure 8: Fort River Elementary Aerial
SOURCE: www.bing.com/maps. Accessed April 2011

The elementary school is situated contextual so equal access is given to both the
pedestrian and vehicular. Either mode of transportation arrives via the same entry and
exit pathways. The exterior circulation can be seen in Figure 8: Fort River Elementary
17

Aerial. The vehicular pathways are one directional with the buses taking the primary
closest route to the building and visitors parking on the exterior ring. This division can be
seen in the upper right photo labeled 'Parking" in Figure 9: Fort River Elementary
Exterior & Entry. Currently at Fort River there are 8 bus routes, making the number of
students who do not ride the bus around 38% on a daily basis.
The main entryway has clear hierarchy over the rest of the building. There is a
large crosswalk and American flag almost directing the person inwards. This can be seen
in the photo labeled 'Entryway' in Figure 9: Fort River Elementary Exterior & Entry. The
entry is pushed inward creating a built in overhang showing the building's introverted
personality. The entry doors offer some guidance for what visitors should do upon arrival
in many different languages that are spoken at Fort River. This is where the clarity stops,
once inside there are no clear direction as to where the office is in order to sign in. The
office was finally found by walking straightforward. The dark colored doors with small
vision panels make the school feel dark and unwelcoming, a stark contrast to the faculty
and staff. The office door is highlighted with a red circle to show that it is difficult to
find. Not only was the office door difficult to find, there were doors leading into
classrooms directly off of the main vestibule potentially creating a security hazard. In the
main vestibule there are plenty of student art displays creating a vibe that this school is
focused on the child's different personalities and diversity.
Some of the exterior amenities include basketball courts, playgrounds and sports
fields. These however mesh into one another creating a sense of a large green lawn.

18

Figure 9: Fort River Elementary Exterior & Entry
SOURCE: Author. Created April 2011

19

Statistical Comparison
Candor Elementary and Fort River Elementary are statistically comparable in
relation to numerous categories such as students, teachers, and average class size. The
last category listing in Figure 10: Statistical Comparison are the number of bus routes,
Candor has 12, while Fort river has 8. This information was obtained from the mandatory
accountability assessments from each corresponding states. The information given for
Candor Elementary School was from "The New York State School Report Card:
Accountability and Overview Report 2008-09. 16" Even though current school year
information is given for Fort River, 2008-2009 was used to create an uniform
comparison. The information given for Fort River Elementary School was from
"Massachusetts School and District Profiles: 2008-2009 NCLB Report Card-Fort River
Elementary 17."
The statistical comparison continues in Figure 11: Statistical Comparison, where
some of the differences are explored. Candor has a higher number of low-income
students, but Fort River has a higher number of Limited English Proficient and Special
Education students. When having a high number of both ELL and SPED students,
teachers and students have to work harder to find the right strategy for an optimal
learning experience. The other interesting category listed is the attendance rate, both
schools are relatively high but Candor's rate is almost 2% higher. There could be
numerous factors involved, but it is important not to forget that the building's HVAC and
lighting systems also should be factored in.

16

https://www.nystart.gov/publicweb/District.do?year=2009&county=TIOGA&
district=600301040000
17
http://profiles.doe.mass.edu/pdf/-reportcard-rc.aspx(2).pdf
20

Figure 10: Statistical Comparison
SOURCE: Author. Created April 2011

Figure 11: Statistical Comparison
SOURCE: Author. Created April 2011
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Figure 12: Candor Elementary Demographics
SOURCE: Author. Created April 2011
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Figure 13: Fort River Elementary Demographics
SOURCE: Author. Created April 2011
The largest statistical difference between the two locations is the student
demographics. These percentages can be seen Figure 12: Candor Elementary
Demographics and Figure 13: Fort River Elementary Demographics. Candor Elementary
is comprised of 93% white, while Fort River's student population represents a more
diverse community. This diversity is in direct correlation with the high number of
Limited English Learners.
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CHAPTER 3
ELEMENTARY SCHOOL BUILDING ATTRIBUTES
The overall school layout has an enormous impact in how the students interact
with one another. It is also the driving force behind the layouts of the individual
classrooms.
The following diagrams represent the building layouts for both Candor
Elementary School and Fort River Elementary. They have a colored overlays to represent
the various areas present. Figure 14: Color-Coded Legend for Elementary School Layouts
shows what the various color coding system represents.
Elementary School Overall Layout

Figure 14: Color-Coded Legend for Elementary School Layouts
SOURCE: Author. Created April 2011
Both schools contain the same types of rooms, however with the color overlay it
becomes apparent they follow two separate formal approaches. Candor Elementary is
structured around the double-loaded corridor, while Fort River Elementary is structured
using a semi-open plan classrooms with a common central core. This leads Candor to
become sprawled while Fort River is dense, both indicated of the town's size.
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Candor Elementary School
Candor Elementary School is shown in Figure 15: Candor Elementary School.
This diagram clearly shows the organizational pattern is based on a double-loaded
corridor with a wing dedicated to administration services, a wing filled with accessory
spaces, and a semi-detached share resource area. These various wings are attached via
linear circulation.
This linear circulation has allows the school to expand and change over time. The
original structure built in 1957 comprised of the green administration offices, and looped
upward creating a "U" shape to include the classroom that contain a classroom toilet.
During this time, the gymnasium and cafeteria were located where the library is currently
located. There were still some classrooms located on the northwestern wing near this
area. In 1983 voters approve a 1.5 million dollar expenditure for energy conservation and
repairs. During this time new roofs and windows are installed. 18. In 1996 the
northwestern wing was added completely enclosing the courtyard, as well as pushing the
common resource areas further away from the classrooms with the library and the band
room as the connectors. Lastly the multi-purpose room and fifth and sixth grade wing
were added in 2003. The multi-purpose room fulfilled the need for bleachers and a
community space. The addition of the 5th and 6th grade wing helps centralize the
gymnasium and cafeteria and separate the younger (K-3) with the older more middle
school aged children (4-6).

18

http://www.candor.org/Amos/Amos_Attic_Candor_School.htm
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The shape of the building allows for all classrooms to receive plenty of natural
northern light. The position of the classroom limit the amount of direct southern and the
harsh rays of due East or West light.

Figure 15: Candor Elementary School
SOURCE: Author. Created April 2011
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Fort River (Amherst) Elementary School
Fort River Elementary School is shown in Figure 16: Fort River Elementary
School. This diagram clearly shows the organizational pattern used is based on an open
plan layout with common central resources such as the gymnasium, library, and resource
areas. This leads to a very compact dense plan with limited light courtyards.
Due to the shape, it is difficult to renovate or add an addition. When examining
the structure it becomes evident that it was designed to house each grade in their own
large room, while separating the Kindergarten enclosed area. There was one additional
block of rooms that were meant for support classes such as music art or special education.
Over time there seems to be an expansion of special education classes, now interspersed
across quads. This leads to the separation of third grade among three different quads
spaced.
Due to the density of the building there is minimal natural lighting available to the
interior spaces. This creates many offices and resource rooms to be windowless with
flush paneled doors. The lavatories are placed inside the classrooms on the external wall
taking away additional opportunities for natural lighting.
The location of the administration offices are centralized and have access to a
limited amount of natural lighting through the semi-large southern courtyard. The
location of these rooms however were hard to find and blended in with their
surroundings. On the diagram the large blue arrow represents the main entrance, however
the office sign-in station, shown as a small stop sign, is beyond some entrances to
classrooms.
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Figure 16: Fort River Elementary School
SOURCE: Author. Created April 2011
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Hallways
Hallways are the passageways that allow circulation to happen throughout the
building. They become the glue that binds the school together. They connect the various
rooms together and acts as a buffer to other classrooms.
Candor's hallways can be seen in Figure 17: Candor Elementary Hallways, these
are lined with lockers shown in Figure 18: Candor Elementary Hallway Lockers. The
addition of enclosed lockers remove personality from the school. These lockers are tall,
therefore they reduce the number of bulletin boards that are easily accessible to students.
The areas of the school that do not have lockers, seem stark and hostile. This lack of
personality hinders navigation being unable to leave any distinguishable markers.
Fort River's lockers are completely different than Candor's, even though they
fulfill the same requirements. These hallways can be seen in Figure 19: Fort River
Elementary Hallways while the lockers can be seen in Figure 20: Fort River Elementary
Hallway Lockers. These lockers are open and wooden, however there isn't enough room
for each individuals' items to be kept separate. Every locker is visually different and this
change adds a personal touch to the school. The density of the lockers allow for lower
bulletin boards. The transitional hallways are still filled with colorful artwork that helps
generate a sense of school pride and ownership.
The direction of the lights overhead allow Candor to install more lights making it
brighter, while Fort River's lights are parallel with traffic thus reducing the number of
lights but increasing the dark feel of the school.
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Figure 17: Candor Elementary Hallways
SOURCE: Author. Created April 2011
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Figure 18: Candor Elementary Hallway Lockers
SOURCE: Author. Created April 2011
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Figure 19: Fort River Elementary Hallways
SOURCE: Author. Created April 2011
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Figure 20: Fort River Elementary Hallway Lockers
SOURCE: Author. Created April 2011
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Doorways
The first active interaction with a building occurs at a doorway. Doorways play an
important role in the navigation, safety, and circulation in a structure. As seen in Figure
21: Candor Elementary Doorways these doorways contain more vision glass and appear
more welcoming than doorways found in Fort River, as seen in Figure 22: Fort River
Elementary Doorways. Doorways leading to public areas should contain more
transparency however Fort River's are either flush paneled or contain very little glass.
This can lead to a security risk because the office is unaware of what is happening in the
hallways and unable to monitor visitors upon arrival.
Doorways to classrooms need to allow visual connection to the hallway to
become aware of who is at the door without interrupting class. At the same time, there
needs to be a level of privacy to minimize distraction to the students inside.
The placement of the doorway impact the user. Candor's doorways are flush with
the hallways while Fort River's doorways are sunken back with small vision openings.
This combination makes the doorways seem unwelcoming and inaccessible to enter.
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Figure 21: Candor Elementary Doorways
SOURCE: Author. Created April 2011
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Figure 22: Fort River Elementary Doorways
SOURCE: Author. Created April 2011
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Floor Coverings
Materiality plays a major role in creating the atmosphere and setting a first
impression to the visitors and students. Candor Elementary floor materials as seen in
Figure 23: Candor Elementary Floor Material help reinforce the colors seen throughout
the entire school building, blue and white/cream. The left column illustrate the various
flooring in the classrooms. This material does not absorb sound and contributes to the
high sound levels. Some of the different classrooms have darker blues, greens and even a
pinkish hue in one classroom. These colors bring a softer side in the room compared to
the cream and blue combination in the fifth and sixth classrooms.
Fort River Elementary floor materials help lighten up the classrooms already
filled with dark colored materials. These can be seen in Figure 24: Fort River Elementary
Floor Material. Dependent on the classroom, there is a section of 9" deep red floor tiles
next to the wet station. This variation in materiality help separate various spatial areas in
the room. The rooms that don't contain a change in flooring, the two classrooms seem to
blend together and lack a coherent identity.
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Figure 23: Candor Elementary Floor Material
SOURCE: Author. Created April 2011
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Figure 24: Fort River Elementary Floor Material
SOURCE: Author. Created April 2011
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Gymnasium
The gymnasium plays an important aspect in the community. Not only is it the
location for physical education, it is the location of numerous youth games and after
school activities. Candor's gymnasium is connected with a multipurpose room that
connects the cafeteria with the gymnasium, thus creating a public area that can be used
after school hours. It can be seen in Figure 25: Candor Elementary Gymnasium & MultiPurpose Room. There is no room in the gymnasium for bleachers, so there is a movable
partition between the gymnasium and the multi-purpose room that allow the movable
bleachers to either be used for the Multi-purpose room or the gymnasium. This
gymnasium is also used for junior high and high school games and practices daily,
making it necessary for the gymnasium teacher to put away materials every night.
Fort River's gymnasium is smaller than a regulation sized court and can be seen in
Figure 26: Fort River Elementary Gymnasium. It contains numerous basketball hoops
however, unlike Candor's they are fixed and the height cannot be adjusted. There is no
room for spectators if games are held here. There are doors leading directly outside to the
playground and to the outside basketball courts that allow easy integration with the
outdoors.
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Figure 25: Candor Elementary Gymnasium & Multi-Purpose Room
SOURCE: Author. Created April 2011
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Figure 26: Fort River Elementary Gymnasium
SOURCE: Author. Created April 2011
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Library
The library is the heart of many elementary schools both socially and spatially.
This is true for both schools. Candor Elementary library is the physical link between the
classrooms, the cafeteria, and gymnasium as seen in Figure 15: Candor Elementary
School. The library has no windows with walls surrounding all four sides whereas Fort
River's library is located directly in the heart of the classroom area, that can be seen in
Figure 16: Fort River Elementary School. As seen in the diagram the library flows into
the hallways, some of the bookshelf partitions are seen in the lower row in Figure 28:
Fort River Elementary Library.
The physical constraints are the different for each library, but there are many
similarities between them. They both have a large gathering space with raised platforms
to allow for story or reading times, these can be seen in Figure 27: Candor Elementary
Library and Figure 28: Fort River Elementary Library. The both contain picture book
section, fiction section, non-fiction section, work table area, overhead projector,
circulation station, and a computer center. The largest difference comes from the
materiality of the bookshelves. Fort River's are made out of a dark wood color that only
absorb light and darken the feel of the room, while Candor has a lighter color wood that
helps reflect the light.
It is interesting to note that the architect that did Candor's renovation followed a
sketch done by the Librarian exactly, however did not add any electrical outlets. After
renovations, the library had carpet, but due to water and mold damage it was removed, so
the old gym's floor is visible. The track from the original gymnasium partition can be
seen in Figure 23: Candor Elementary Floor Material.

43

Figure 27: Candor Elementary Library
SOURCE: Author. Created April 2011
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Figure 28: Fort River Elementary Library
SOURCE: Author. Created April 2011
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Computer Classrooms
Technology is the driving force in the future making the computer classroom vital
in this monumental transition. Both Candor Elementary School shown in Figure 29:
Candor Elementary Computer Classrooms and Fort River Elementary School shown in
Figure 30: Fort River Elementary Computer Classrooms have two classrooms, however
only one is fully being utilized. The primary reason behind this is the same for both
schools, only the primary room has a projector. An overhead projector is vital in showing
and demonstrating computer techniques and lessons. Candor Elementary has the
traditional pull down screen while Fort River has a Smart Board. Fort River has multiple
Smart Boards around the school in various additional classrooms. This automatically
makes the student or teacher active in the lesson and can serve as a vital reminder of what
was being recorded during the lesson.
Bringing technology into the classroom is the wave of the future. Most
classrooms already have a computer center either with one or two desktops or laptops as
seen in Figure 57: Candor Elementary Computer Stations or Figure 58: Fort River
Elementary Computer Stations. Fort River also uses a Mimeo which converts a
whiteboard into a Smart Board, and an Elmo projector which is a digital document
camera that projects onto a screen. Fort River Elementary has a number of student
teachers from the surrounding institutions. This helps bring new technologies into the
school and into the classrooms. By bringing technology into the classroom it
demonstrated that technology is not an isolated identity but rather technology is integral
and integrated into all aspects of life.
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Figure 29: Candor Elementary Computer Classrooms
SOURCE: Author. Created April 2011
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Figure 30: Fort River Elementary Computer Classrooms
SOURCE: Author. Created April 2011
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CHAPTER 4
INDIVIDUAL CLASSROOM LAYOUTS
The physical environment that a student spends the most amount of time in is the
classroom. The classroom needs to be analyzed so it can be maximized to provide the
optimal learning environment.
The following images represent a sampling of the current classroom layouts for
both Candor Elementary School and Fort River Elementary. They have a colored
overlays to represent the various area present. Figure 31: Color-Coded Legend for
Classroom Layouts shows what the various color coding system represents.

Figure 31: Color-Coded Legend for Classroom Layouts
SOURCE: Author. Created April 2011
It is interesting to note that despite the various physical constraints, most
classroom contain the same spatial areas.
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Candor Elementary School
Candor Elementary School as discussed in the previous section, the classrooms
are arranged in linear rows flanking the hallway. This produces a classroom boundary
square in nature. The amenities in the room are dependent on where they are located in
the building based on the various stages of renovation. All of them however contain a wet
station, presentation board on one wall, radiator along the windowed wall with extra
storage shelving on either side, built in cabinetry, and in the older portion of the building
there is a single toilet built in a closet sized room - this is the area where Kindergarten
and first grade is located.
This uniformity of classrooms allow for easy relocation of rooms and
modification when a new addition is added. When the last addition was completed it
created open classrooms that were then remodeled to accommodate the music, art, special
education, physical therapy, computer rooms, and additional academic resource areas.
Some of these locations were even converted to a maintenance storage room and an area
for the Head Start Pre-School program. This uniformity and linearity allow for an easy
transition when additions are needed.
There are some similarities seen throughout every classroom. Throughout the
classrooms at Candor Elementary, the primary focus spatially is the formal instructional
seating which faces toward the wall with the presentation boards. Around the perimeter
there are storage locations, primarily built in cabinetry. The teacher's area is located in a
corner so when the teacher is seated they can quickly glance across the entire classroom.
There are additional seating optional available to accommodate small group work, private
teacher student consultations, and individual quiet independent work.
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There is a linear correlation between the amount of free space in relation to the
increasing in grade level. This is directly dependent on the developmental stages
occurring in the students. The younger grades need to physically change their
environment during different activities to help them mentally shift their focus, while
older students have a high attention span.
The student desks at Candor Elementary are individually sized with the option of
being raised or lowered. This small adjustment however can have a lasting impression on
the comfort and posture on the child, thus leading to a higher focus rate. By having
individual desks, it allows the teacher to create an infinite number of seating
arrangements. All of the seating arrangements present, included having at least two desks
pushed together side by side, creating a built-in buddy system. It is noted that children
can prefer to sit side to side or side to adjacent corner, due to the smaller personal space.
Adult however prefer to side face to face while working as a group. 19 The use of the
desks however do have some drawbacks, the amount of space needed is increase due
larger surface area and circulation needed when compared to group tables.
The shape and the materiality present in the classrooms contribute to a high sound
reflection level. The square shape of the classroom allows the sound to easily reflect. The
materiality of tile floor, glass windows, veneer cabinets, and cmu walls only add to the
sound reflection.

19

Neill, S. (1991). Classroom Nonverbal Communication. London: Mackays of
Chatham.
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Kindergarten
Kindergarten rooms also require a play area to allow for the release of built up
energy, this acts as an important area for social skills to develop. The use of the group
tables compresses the amount of circulation space needed, thus increasing the space for
the other spatial areas present. Floor space for a group discussion is vital at this

Figure 32: Candor Elementary Kindergarten Layout
SOURCE: Author. Created April 2011
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age, however there are no school provided rugs for the classrooms making is dependent
on the individual teacher's financial means. This room does not have a rug, thus leading
the children to sit on the tile floor. The toilet in the room is an asset creating a
transitional period to occur between residential to academic lifestyle. This can be seen in
Figure 52: Candor Elementary Wet Stations.
Candor's Kindergarten rooms are also equipped with wooden storage cubbies for
the students personal belongings. This gives a sense of assurance and easy access to the
child's belongings. Figure 65: Candor Elementary Personal Storage Space shows these
cubbies. These allow for adequate storage for their coats, backpacks, lunch boxes, and
enough room for easy access to their 'home folders' which are accessed throughout the
day. This area however does not have room for the child's boots, which are also seen in
the photos. This helps keep the amount of dirt brought into the classroom.
This room is very overcrowded with extra learning materials. Even though there
are provided cabinets, these are not adequate for the large instructional material needed
for younger children. This creates piles of clutter on top of the radiator, corners, and on
top of the cabinets. All of the extra piles of materials are at the child's eye height creating
visual chaos for the students.
The "U" shaped desk becomes the primary teacher's desk when working with
individual students. The location of it maintains the visual connection needed to observe
the students and various areas but it strengthens the boundary between student and
teacher areas.
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First Grade

Figure 33: Candor Elementary First Grade Layout
SOURCE: Author. Created April 2011
First grade is a large developmentally large step from Kindergarten. Students are
able to focus more and gain more independence. This is spatially seen through the use of
individual desks with immediate access to learning materials. These desks are arranged in
a modified "E" plan which compresses the space needed. This makes some students sit
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perpendicular to the board, but it acts as the separation barrier between spatial areas. This
directs the students' eyes inward towards their peers and ahead to the board.
The large gathering space has a colorful rug, which can be seen Figure 59: Candor
Elementary Large Gathering Space . This rug acts as a visual separation from other areas.
It is located so the large gathering space presentation board is directly next to the
teacher's desk. This compresses the space needed and utilizes the closeness to even use
the same teacher's chair.
Storage is still a large issue due to the large thematic teaching materials needed
for younger children. The same wooden student cubbies use in kindergarten for the
students' personal belongings are now filled with clear storage containers clearly labeled
for easy access. This helps on the extra excess clutter that was seen in the kindergarten
rooms. The built in storage cabinetry is built so the back wall is now one large shelf that
centers and a computer station can be utilized. This also helps to alleviate the visual
datum line created with overhead storage cabinets, allowing for large posters and student
work to be posted and carry the student's sight lines upward.
The area felt slightly cramped but not overwhelming due to the clear organized
different spatial areas.
Second Grade
The second grade and third grade classrooms at Candor are equipped with a free
standing wet station with both base and wall cabinetry. There is a removal of the in-class
toilet. At this developmental stage there is no need and this creates additional classroom
space.
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The counter space on the back wall is used for centers and a computer station. The
overheard cabinets provide a great deal of storage but it is still covered with additional
materials on top creating a lack of wall display space.
Sound becomes an issue due to the lack of sound absorbing materials available in
the classroom. The square shape allows the sound vibrations to carry throughout.

Figure 34: Candor Elementary Second Grade Layout
SOURCE: Author. Created April 2011
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Third Grade
The third grade classrooms are spatially the same as the second grade rooms. The
desks however are separated into small groups, thus increasing the circulation space
throughout the room. This decreases the space available to other areas but provides
personal choices when navigating around the room.

Figure 35: Candor Elementary Third Grade Layout
SOURCE: Author. Created April 2011
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Fourth Grade

Figure 36: Candor Elementary Fourth Grade Layout
SOURCE: Author. Created April 2011
The fourth grade classrooms are located in an older portion of the building. These
classrooms have cabinetry on one side of the room with the wet station built directly in.
These are also the only rooms where the cabinet material is wood. This lessens the
harshness found in the rooms while helping with sound absorption. This creates wall
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space for individual desks and bookshelves as well as allowing the eye to move upward
visually.
This was the only room where there was a prominent small group table separated
the instructional formal seating from the chalkboards. Other classrooms placed the large
gathering space there but without the use of rugs, the areas blended together not creating
a completely separate identity.
During time of observation, the students were taking a test. The individual desks
were easily pulled apart for separation. Due to the flexibility, after the test the desks were
then pushed back together for group work.
The placement of the teacher's desk has a number of advantages. It is located
directly across from the door, thus allowing to see who is at the door with minimal
disturbance to the class. The teacher can easily scan the class if need be, and it is located
so the teacher can grab materials when presenting to the class.
Fifth Grade
Fifth and sixth grade classrooms are in the newest wing of the building. These
rooms continue with the alternating use of base cabinets to produce built in desks for
centers and computer usage. The wet station is pushed back away from the door, creating
adjacencies to smaller tables for messy group work. The removal of overhead cabinets
provide additional wall display space. The cabinets located next to the door have a built
in bookshelf that can either be used for materials are easily accessed by the teacher or the
students.
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The incorporation of two sets of windows help break down the scale of the
classroom. In return it is actually providing a more equal distribution of light throughout.
Allowing the light to focus both on the front and the back of the classroom.

Figure 37: Candor Elementary Fifth Grade Layout
SOURCE: Author. Created April 2011
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Sixth Grade

Figure 38: Candor Elementary Sixth Grade Layout
SOURCE: Author. Created April 2011
The sixth grade classrooms are physically the same as the fifth grade classrooms.
Spatially they have a different feel due to the incorporation of a library space with rug.
The use of colorful wall posters and student wok bring personality into the class.
This reduces the scale and the sound reflectance.
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Fort River (Amherst) Elementary School
Fort River Elementary School as discussed in Chapter 3 is based on an open plan
layout. However the initial design of using the classroom as a fully integrated classroom
only lasted approximately 10 years before the addition of partitions in the mid 1980s
creating more traditional sized classrooms. These partitions were installed dividing the
open plan room into four "L" shaped equal sized rooms. There are two cases where the
partitions were added creating three rooms. When this occurs it expands the two
classrooms closest to the windows and elongates the room closest to the hallway. These
two rooms are diagramed in Figure 44: Fort River Elementary Fifth Grade Layout and
Figure 45: Fort River Elementary Sixth Grade Layout. The partitions however do not go
all the way to the walls due to the centralized wet stations and internal circulation. The
room closest to the hallway is compressed to allow a clear passageway to the room closet
to the windows, the room closest to the windows are completely bisected to allow access
to the lavatories. In either case, the classrooms have to be laid out so there is minimal
disturbance. These partitions allow sound from other neighboring classes to pass through,
around, and above them disturbing the classrooms.
These partitions are not the same throughout the building. There are three
variations of partitions. The first type of partition is one with a foot and a half drop-down.
This drop-down allows artificial light to disperse evenly across the entire large room.
This drop-down however allows sound to dissipate from the classroom which then
becomes a disturbance to the other classes. There are also partitions that span the entire
height of the classroom. The sound levels drastically drop between classes, however it
still is carried around. Both of these types have tackable surfaces to allow the teacher to
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place posters and student work in any configuration that they deem necessary. Visually it
helps to break up the wall horizontally while drawing the eye upward.
The Kindergarten classrooms are the only ones that have four solid walls as seen
in Figure 39: Fort River Elementary Kindergarten Layout. These rooms are located in the
south east corner of the school grouped together with separate lavatories located down
the central hallway. All of these classrooms are large and either square or rectangular in
shape with large windows on one side of the room. The large size provides the necessary
space to have separate stations and areas. The natural light is hindered through these
windows due to visually heavy casements and wide blinds. The light that seems to come
into the room is evenly distributed throughout.
The partitions divide the larger room into four "L" shaped rooms. This shape
provides a built in structure for separate areas. The legs of the "L" are roughly equal sized
providing numerous configurations of space. This is evident when comparing the various
spatial areas present. The two most prominent spaces are the formal instructional area and
the large gathering area. The classrooms that are closer to the hallway had less variation
in their layout then the classrooms located closer to the external wall. The classrooms
close to the hallway are seen in Figure 41: Fort River Elementary Second Grade Layout,
Figure 42: Fort River Elementary Third Grade Layout, and Figure 43: Fort River
Elementary Fourth Grade Layout all show the formal instructional area close to the
hallways to utilize the limited natural light. The teacher's desk was most like to be placed
on the small cmu wall surrounding the courtyard. This allowed for easy accessibility to
the teacher directly next to them. The classrooms located closer to the external wall as
seen in Figure 40: Fort River Elementary First Grade Layout have more options.
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Teachers alternated where they placed their formal instructional space, some placed it
inward toward the partitions while others place it closer to the windows. When the formal
instructional space was placed inward it reduces the sound transmission coming from the
other classrooms, and when it was placed toward the windows sound travelled to the
other classrooms easily due to the circulation pathways.
There is a lack of natural lighting due to the shape of the partition classrooms.
There are only three semi-large windows spaced apart on one end of the legs of the
classroom . These windows have a view of either the playground and fields or the parking
lot. The partitioned classroom next to the hallway have two windows on the side interior
leg wall. These window hardly let in light due to the small courtyard that they looked
into, creating a room largely dependent on artificial lighting. This artificial lighting is
florescent tube lighting as seen in Figure 49: Fort River Elementary Artificial Lighting.
This produces a dull light with a yellowish tight.
The material choices in Fort River Elementary are a direct representative of the
1970s. It is filled with dark browns, yellows, and oranges. These color choices only
worsen the natural light levels, by absorbing the light. They don't inspire creativity nor
imagination.
The majority of the student's desk at Fort River are group tables as seen in Figure
64: Fort River Elementary Formal Instructional Seating. This allows for quick teamwork
to take place if need, it allow drastically cut down on circulation space needed around the
room. It provides the necessary space for other designated spatial areas. The use of group
tables however drastically decreases the amount of personal storage space as seen in
Figure 66: Fort River Elementary Personal Storage Space. Every teacher dealt with
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storage in different ways, the majority however used plastic buckets in carts or a paper
filing system for handouts and in class folders.
Kindergarten
The teacher of this room stated, "I have the best and biggest room in the school.
Good sized open area." This is evident in the organization of the various areas. Each area
is distinct and spacious, even allowing three bays to be dedicated to dramatic play with
dress up, blocks, and games.

Figure 39: Fort River Elementary Kindergarten Layout
SOURCE: Author. Created April 2011
65

First Grade
This room as seen in Layout was very well laid out. It is well organized with each
space having its own identity. The materials for teaching are easily accessible for the
students to access in open bins on shelving units around the room. This room is one of the
examples where the partition wall is pushed outward approximately six feet. This extra
space frees up the area for four small group tables that can be used to set up various
activities, place materials on or to give some quieter space for individuals. The teacher of
this room has thought about the placement carefully stating, " Students need easy access
to lots of different materials throughout the day. Traffic patterns need to be designed to
limit bottlenecks and conflict between students and maximize speed for transitions and
set-up. Students need enough personal space to spread out work and work comfortably."
The blackboards at Fort River can be adjusted vertically, this can be seen in
Figure 55: Fort River Elementary Presentation Methods. The simple act of lowering the
board so the students can easily see and write on it enhances the learning experience.
These blackboards are primarily used for the large gathering space instead of the formal
instruction. The large gathering space is used for discussions, reading time, and
presentation of new material. The formal instruction area is primarily used for
independent work and not presentation of new material. This separation allows for active
transitions between the two locations.
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Figure 40: Fort River Elementary First Grade Layout
SOURCE: Author. Created April 2011

Second Grade
This particular room, as seen in Figure 41: Fort River Elementary Second Grade
Layout was the only internal "L" shaped partition classroom that shifted the formal
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instructional area to the partitioned wall. This allowed for the seats to spread out in width
but to help with the noise disturbance, there are tall bookshelves which creates a
compressed dark atmosphere. This area does not receive any natural light. The wall that
was typically used for the formal instructional area was then used as a large gathering
area with a smart board.

Figure 41: Fort River Elementary Second Grade Layout
SOURCE: Author. Created April 2011
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Third Grade
The third grade classroom diagramed in Figure 42: Fort River Elementary Third
Grade Layout was the only interior "L" classroom that did not have the teacher's desk
against the solid CMU wall next to the courtyard. Instead it is located against the partition
making it hidden at first glance. Upon closer inspection its location is still accessible to
all three major spatial areas present (formal instructional area, small group tables, and the
large gathering space which also acts as the library). Spatially these three areas are given
equal importance. The openness is refreshing when walking in, this is achieved through
the use of no dividers between the class space and the circulation corridor leading to the
exterior classroom. The library area acts a solid divider between the large gathering area
and the classroom. This concentrates the focus during large group discussions. During
these discussions the teacher uses a large paper presentation board which then is ripped
off and brought into the formal instruction area so the students can work independently
while having a visual reminder to the instructions that were discussed. This helps bridge
the connection while still maintaining the separation between the different uses.
The partition shown in the diagram on the bottom spans across the entire room
with doors built in. This partition is fully magnetic allowing easy hanging of student
work or displays. By having the partition stretch completely across the room, it
drastically reduces the sound transfer between the adjacent classes.
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Figure 42: Fort River Elementary Third Grade Layout
SOURCE: Author. Created April 2011

Fourth Grade
The fourth grade classroom diagramed in Figure 43: Fort River Elementary
Fourth Grade Layout is laid out spatial similar to the third grade classroom Figure 42:
Fort River Elementary Third Grade Layout. The small group space is reduced to one
main table located next to the teacher area. The additional space is then converted to a
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separate reading nook instead of combining the large gathering space and the reading
area. This enables the large gathering area and the formal instructional space to be
visually connected allowing easy transfer between activities.

Figure 43: Fort River Elementary Fourth Grade Layout
SOURCE: Author. Created April 2011
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Fifth Grade
The fifth grade classroom diagramed in Figure 44: Fort River Elementary Fifth
Grade Layout illustrate one of the two instances where the classroom is still partitioned
but no longer a "L" shape. The sixth grade classroom diagramed in Figure 45: Fort River
Elementary Sixth Grade Layout is the other example, however these two classrooms are
laid out completely different. Visual sight lines are problematic due to the two areas next
to the windows on the courtyard. To increase visual connections, the teacher shifted the
main instructional space to the center with the teacher area on one side and the large
gathering space on the other side. This creates an active rectangular zone while leaving
the two side areas passive. The tall bookshelves located next to the large gathering space
create a new boundary wall while the tall storage cabinets in the teacher area create the
other boundary. The walls located on either side are not used by this particular class but
rather as display space for the other fifth grade class located behind.

Figure 44: Fort River Elementary Fifth Grade Layout
SOURCE: Author. Created April 2011
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Sixth Grade
The sixth grade classroom diagramed in Figure 45: Fort River Elementary Sixth
Grade Layout is spatially organized so it is practically two classrooms joined at a center
seam of small group tables. The formal instructional area is on one half, while the large
gathering space is located in the other half. When a person is located on one side, it is
visually impossible to see the other side, thus dividing the teacher area over two desks.
This organizational pattern allows the entire allotted space to be utilized, however only
one half is active at a time.

Figure 45: Fort River Elementary Sixth Grade Layout
SOURCE: Author. Created April 2011
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CHAPTER 5
INDIVIDUAL CLASSROOM ATTRIBUTES
This chapter is a collection of images taken at both Candor Elementary and Fort
River Elementary. They are divided into various categories that need to be address and
taken into consideration. Every element present in the classrooms have an impact to the
'learning environment.' These images can be used to identify common patterns. These
patterns then need to be recognized and taken into consideration when designing
elementary schools. These patterns are not isolated to one particular school, but can be
seen in elementary schools across the country.
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Classroom Windows

Figure 46: Candor Elementary Natural Lighting
SOURCE: Author. Created April 2011
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Figure 47: Fort River Elementary Natural Lighting
SOURCE: Author. Created April 2011
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Artificial Lighting

Figure 48: Candor Elementary Artificial Lighting
SOURCE: Author. Created April 2011
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Figure 49: Fort River Elementary Artificial Lighting
SOURCE: Author. Created April 2011
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Wall Coverings

Figure 50: Candor Elementary Wall Coverings
SOURCE: Author. Created April 2011
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Figure 51: Fort River Elementary Wall Coverings
SOURCE: Author. Created April 2011
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Wet Stations

Figure 52: Candor Elementary Wet Stations
SOURCE: Author. Created April 2011
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Figure 53: Fort River Elementary Wet Stations
SOURCE: Author. Created April 2011
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Presentation Methods

Figure 54: Candor Elementary Presentation Methods
SOURCE: Author. Created April 2011
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Figure 55: Fort River Elementary Presentation Methods
SOURCE: Author. Created April 2011
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Figure 56: Fort River Elementary Presentation Methods Continued
SOURCE: Author. Created April 2011
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Computer Stations

Figure 57: Candor Elementary Computer Stations
SOURCE: Author. Created April 2011
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Figure 58: Fort River Elementary Computer Stations
SOURCE: Author. Created April 2011
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Large Gathering Areas

Figure 59: Candor Elementary Large Gathering Space
SOURCE: Author. Created April 2011
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Figure 60: Fort River Elementary Large Gathering Space
SOURCE: Author. Created April 2011
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Small Group Areas

Figure 61: Candor Elementary Small Group Tables
SOURCE: Author. Created April 2011
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Figure 62: Fort River Elementary Small Group Tables
SOURCE: Author. Created April 2011
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Formal Instructional Seating

Figure 63: Candor Elementary Formal Instructional Seating
SOURCE: Author. Created April 2011
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Figure 64: Fort River Elementary Formal Instructional Seating
SOURCE: Author. Created April 2011
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Student Personal Storage

Figure 65: Candor Elementary Personal Storage Space
SOURCE: Author. Created April 2011
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Figure 66: Fort River Elementary Personal Storage Space
SOURCE: Author. Created April 2011
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Teacher's Desk

Figure 67: Candor Elementary Teachers' Desks
SOURCE: Author. Created April 2011
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Figure 68: Fort River Elementary Teachers' Desks
SOURCE: Author. Created April 2011
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CHAPTER 6
CONCLUSION
An elementary school plays an integral part in childhood development. After
carefully documenting the current conditions of both Candor Elementary School and Fort
River Elementary many similarities and differences discovered, as well as many
advantages and disadvantages. It becomes evident that every detail has an enormous
impact on the learning atmosphere. These observations need to be integrated with the
teaching methodologies and the physical structure to maximize the learning atmosphere
and learning environment.
Open examination, the overwhelming differences between the two schools did not
emerge from the organization pattern, such as double-loaded corridor versus the open
plan. Instead, some of the major difference emerged from the overall shape and
materiality inside individual structures.
There was not a clear advantage of one school over the other, but by combining
various elements it can create a more idealistic school. Some highlights might include
having a centralized resources, large windows, "L" Shaped classrooms, individual walled
classroom, rugs for large gathering space, storage, wet stations, overhead projectors,
inspiring colors, sound absorbing materials, toilets located outside the classroom, large
spacious classroom, student display space, as well as others.
Only time will tell where the future design of elementary schools is headed, but in
order for it to be successful they need to completely analyze the past and current
conditions.
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APPENDIX A
PRESENTATION BOARDS

Figure 69: Final Presentation Board 1
SOURCE: Author. Created April 2011
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Figure 70: Final Presentation Board 2
SOURCE: Author. Created April 2011
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Figure 71: Final Presentation Board 3
SOURCE: Author. Created April 2011
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APPENDIX B
INSTITUTIONAL RESEARCH BOARD
The following pages contain the documents approved by the Institutional
Research Board for use in the human subject study completed by the author.

Figure 72: Certification of Human Subjects Approval
SOURCE: Author. Obtained April 2011
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Figure 73: School Contact Sheet - Page 1
SOURCE: Author. Created March 2011
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Figure 74: School Contact Sheet - Page 2
SOURCE: Author. Created March 2011
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Figure 75: Consent Form for Principals - Page 1
SOURCE: Author. Created March 2011
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Figure 76: Consent Form for Principals - Page 2
SOURCE: Author. Created March 2011
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Figure 77: Consent Form for Teachers - Page 1
SOURCE: Author. Created March 2011
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Figure 78: Consent Form for Teachers - Page 2
SOURCE: Author. Created March 2011
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Figure 79: Candor Elementary Letter of Awareness
SOURCE: Author. Obtained March 2011
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Figure 80: Fort River Elementary Letter of Awareness
SOURCE: Author. Obtained March 2011
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Figure 81: Elementary School Building Observational Form - Page 1
SOURCE: Author. Created March 2011
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Figure 82: Elementary School Building Observational Form - Page 2
SOURCE: Author. Created March 2011
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Figure 83: Elementary School Building Observational Form - Page 3
SOURCE: Author. Created March 2011
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Figure 84: Elementary School Building Questionnaire Form - Page 1
SOURCE: Author. Created March 2011
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Figure 85: Elementary School Building Questionnaire Form - Page 2
SOURCE: Author. Created March 2011
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Figure 86: Elementary School Classroom Observational Form - Page 1
SOURCE: Author. Created March 2011
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Figure 87: Elementary School Classroom Observational Form - Page 2
SOURCE: Author. Created March 2011
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Figure 88: Elementary School Classroom Observational Form - Page 3
SOURCE: Author. Created March 2011
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Figure 89: Elementary School Classroom Observational Form - Page 4
SOURCE: Author. Created March 2011
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Figure 90: Elementary School Classroom Questionnaire Form - Page 1
SOURCE: Author. Created March 2011
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Figure 91: Elementary School Classroom Questionnaire Form - Page 2
SOURCE: Author. Created March 2011
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APPENDIX C
COMPLETED QUESTIONNAIRES
The following are some of the responses from the Elementary School Classroom
Questionnaire.
Describe your teaching philosophy:
▪ "active & engaged"
▪ "I believe all students should receive instruction that helps them maximize their
academic progress. All students should be supported to reach at minimized
competency with grade level standards. Students must be actively engaged in
activities to maximize learning."
▪ "Meet children exactly where they are and support them in making progress at
their own pace. Full engagement = continual progress. Empower students to
become curious, engaged, independent & self-responsible learners."
▪"Constructionist-try to put the learner in charge."
▪ " I have a philosophy of 'Teacher as coach' which encourages students to do the
best they can. As a teacher I lay the foundation for skills and strategies needed
and coach them along their journey of learning."
▪ "Teachers meet the student at their individual levels and try to implement
activities which will lead to student progress. Teachers attempt to plan instruction
where students will be engaged, motivated, and succeed. Teachers assess
performance and utilize the curriculum to move ahead. Learning can be joyful."
▪ "I think that student s need to interact with each other to form ideas, elaborate on
them, evaluate them, and apply them. Multiple levels and methods are required in
an inclusive classroom."
▪ "I believe that we are educating lifelong learners. It is important to help children
develop the skills needed to make informed decisions. It is also important to have
children explore areas of interest!"
▪ " To involve young children as an expressive, creative atmosphere that
introduces them to the basic elements of music-content, knowledge, performance,
and composition." - (general music teacher)
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Describe how you utilize the space in correlation to your lessons:
▪ "-central learning on rug - tables for centers - areas around tables for choice time
(fantasy, dinosaurs, library, doll house, blocks)"
▪ "I use five tables arranged in a grouped configuration for students to do seat
work. 5 is important so that activities can be rotated through the tables M-F and
all the students will experience all 5 activities. The carpet area is best for
gathering the group for read aloud, discussions and whole group instruction.
Storage around the room is vital!"
▪ " Meeting area for mini-lessons. Table layout for two students per table with
accessible supplies that allow for independence."
▪ "Small group areas - table groups for cooperative lessons. Materials at shelves
so students can access them."
▪ " I utilize every area of the class. We do work at our desks, reading on the rug
along with writing/social studies/science lessons on the rug. The extra tables in
the room are utilized during centers and reading groups."
▪ "Desk space for independent assignments. Floor for group discussions, counter
tops & extra desks for centers. Reading tables for group activities. I keep in mind
my students are 8-9 years old and need to move their bodies every 20-30 minutes,
even if it's getting up to hand in assignments."
▪ " Students sit in groups, which makes it easy to collaborate. However, we can
pull desks apart or spread out for individual work. Open areas provide a common
meeting place for group lessons."
▪ " Students have access to all areas of the LMC except 'The Office' area. This is a
great space to read, learn, explore!" - (Librarian)
▪ "One side of room is structured which chairs in front of a black boards for
content knowledge, vocabulary, and basic instrument and vocal skills. The other
side is a larger space for movement/music activities." - (general music teacher)
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How does the classroom, limit or expand the possibilities of lessons:
▪ "I have the best and biggest room in the school. Good sized open area."
▪ " Students need easy access to lots of different materials throughout the day.
Traffic patterns need to be designed to limit bottlenecks and conflict between
students and maximize speed for transitions and set-up. Students need enough
personal space to spread out work and work comfortably."
▪ "Noise is always an issue when students are working on different things and in
different ways."
▪ "Small and whole group work area are a plus. Open classrooms are noisy and
distracting."
▪ " Sometimes I feel that space is limited because of all the desks. However I feel
there is not enough space for storage."
▪ "The amount of space limits the loudness each group or pair can be. Gathering 2
classes together is difficult. Having individual desks and a couple of tables
expands the places students can work, as well as having a back counter with
accompanying chairs."
▪ "My biggest problem is storage. Having too much stuff out is distracting. At this
level thematic books and manipulatives take up a great deal of space."
▪ " The addition of the ceiling mounted LCD projector has greatly improved
instruction!"
▪ " The classroom is an adequate space for the above activities. Children need
space to move as they participate."
What are the advantages of the classroom layout?
▪ " Large and open, back door to playground."
▪ " The advantages are being able to move young students around the room for
different activities and for movement breaks built into transitions while limiting
the chances of conflict and off-task behavior."
▪ "I love being close to my fellow 2nd grade teachers in the same quad."
▪ "It is large-lots of work spaces."
▪ "It provides for ample 'show' space in which lessons can be presented (white
boards) and space to display student work."
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▪ "Movement is possible, different desk configurations, plenty of storage for
materials."
▪ "It allows easy flow through all areas and allows quick shifts from whole group,
small group, and individual activities."
▪ "Clearly defined space for students - i.e. 'story steps', classroom table LCD area,
computer area. 'User friendly.'"
▪ "The room is big enough to have separate areas for structured activities and
these activities that require space for movement and dancing." - (general music
teacher)
What are the disadvantages of the classroom layout?
▪ "Need more storage space, built in cubbies, more counter space, more shelves
for books."
▪ "Having no walls is a HUGE disadvantage- the noise factor and distractions
from walk-throughs from other classes going to the bathrooms on our end of the
quad is crippling to attention - impaired students. LACK OF STORAGE and
GOOD WALL SPACE IS ALSO PROBLEMATIC."
▪ "Small amount of wall space- so not much room for posters. I use the
Smartboard as a continually available 'poster' with review of teaching points
possible for students independently."
▪ "Too noisy. Hard to get students' attention at their desks."
▪ "With the layout right now and the amount of 'stuff' in the room I feel it is too
cramped. However, I am a very organized person who like things in exact places."
▪ "Voices carry when groups are working/playing. Lockers are small."
▪ "It is hard to find a quiet spot for an individual child to work alone quietly."
▪ "Not enough space in classroom and computer areas."
▪ "Presently there are a set of risers that are used for an older chorus. The space is
presently usable, but would be better for the younger grades if the chair risers
were not there." - (general music teacher)
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If one thing could change in the classroom layout, what would it be?
▪ "More storage for games/manipulatives and rest mats."
▪ "WALL CONFIGURATION-sound proof walls/symmetrical space for
beauty/lots of built-in storage/large and bright windows/well-placed bulletin
boards for displaying information used by students/well-placed screens and
magnetic boards for use in the area where students do seat work."
▪ "I'd have more room for story book boxes , writing folders, and supplies and
bulletin boards."
▪ "I would add walls."
▪ "The organization of the classroom. I would want more cupboard space so
manipulatives can be put away creating more counter space."
▪ "More reachable bulletin board space, hardly any is reachable to students."
▪ "A better computer set up. I'd like room for more computers with larger work
surfaces."
▪ "More space between chairs in computer area."
▪ "Remove the risers." - (general music teacher)
Describe the perceived image of the school:
▪ "UGLY!! Dark, poor color choices."
▪ "Progressive and successful"
▪ "A vibrant learning community filled with committed, dedicated and curious
teachers. Do we meet every need perfectly? No, not yet. But we are always
working together to learn and teacher better."
▪ "Overall positive. We have been under attack for putting too much of our
resources towards at risk learners."
▪ "Great school with high expectations at both teachers and students. I feel that
overall, people are satisfied with the structure/layout of the school itself."
▪ "Not as open/accessible as before-parking lot signs warning of unacceptable
behavior (skating, riding bikes). Window at entrance to sign in is a necessary
safety feature but it is a barrier that didn't use to be there. Lockers in the hallway
result in high bulletin boards, not as kid centered feel."
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▪ "We are small and somewhat poor but our kids are well-behaved and generally
positive about school. We don't score well on state tests and are trying to switch
to more effective teaching strategies."
▪ "Our school is the heart of the community! It is used day and night!"
▪ "A caring, nurturing environment whose children are encouraged to develop
skills and knowledge in grade K-6."
In a couple of sentences, how would you describe your dream school?
▪ "Lots of light, bright colors and furniture, new floors, round tables at lunch,
bathrooms in classroom."
▪ "My dream school would have large classrooms with excellent sound proofing
between rooms and within rooms. The heating/air conditioning systems would be
efficient and effective at keeping classrooms at a constant reasonable temperature.
The classrooms would have an abundance of storage, warm running water and
easy access to bathrooms and outdoor space. The school would have plenty of
space/classrooms for all teachers: ELL/SPED/Speech and Language/OT, etc."
▪ "Two teachers per class, longer days with more play time and recess
interspersed between lessons. Also, looping world be possible so teachers are with
students for more than one year."
▪ "More flexible learning games, spaces for students to set up independent project
zones. Really nice spaces to play, involving the woods. More plants in the
classrooms, more light. Walls!"
▪ "In my dream school there would be large classrooms in which students could
have plenty of room to be mobile. There would also be sufficient space for
materials and manipulatives to be stored away out of sight. Also, there would be
up to date technology such as projectors with screens."
▪ "More central facilities such as library, cafeteria, PE, closer bathrooms, though I
am glad we don't have one in the classroom. More technology (updated in rooms)
- laptops, projectors, etc."
▪ "It would have small class sizes, lots of teacher professional development, well
trained aides and supportive administration with real classroom experience."
▪ "My dream school would have much more space! Classrooms should be double
the space to allow for displays and learning centers!"
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▪ "As a music teacher, my dream school would include a computer lab with
keyboards using vocal capabilities and software in addition to the large classroom.
Also its own auditorium."
Any additional comments:
▪ "Open classroom schools are a huge handicap to the students and teachers
working in them. Our air quality is awful (documented mold problems) because
of previous leaks in the flat roof. The heating/cooling system is ancient and
ineffective. There is a serious lack of appropriate storage. Schools should be state
of the art facilities and our building is the exact opposite."
▪ "The architects use the floor plan that I was hoping for when we were asked to
submit our ideas. They did not take into account the size of picture books. They
did not plan enough electrical outlets for such a technology dependent
environment! I am still 'popping breakers!'"
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